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Abstract

Stray light is the unfunctioned light in
optical systems which reduces the image
contrast and optical quality. Controlling stray
light is essential to the success of designing
optical systems. Stray light is always exists
in optical systems, but we can reduce it to a
reasonable order by using suitable
opto-mechanical designs. In this paper, we
first analyze the stray light of a night vision
system of which the construction data are
provided by the manufacturer and then
identify the critical and illuminated surfaces
as well as the stray light paths. Finally, the
stray light is well reduced by using blocking
apertures and blacking the edges of some
important lens elements.

Keywords: Stray light ~ opto-mechanical

LAs

BRABRERBSARMBE B2 RAERS
TERBENRUL REXEERAR > &
BREEAKELEE - ATHEBEER L > &K
Al FRED i3 & 8% R ju LAEATAR B2 o » B
Bo b — b A IR 35 F 4R T A A A SR 230
A [EAFEER IR T B AviliR o B P RMEAE
S5 R P37 RGBT 45 0 b JBE B AR P
BEHENE o ERAL B LA AT o iE R A

3B IR I RETT LASR 8 L0 A AR A5 M M A 2R
ST E PR E R o TR o AL & B AT HE
¥ —HEAET AR ASLBICLERIE
FHEN o

2. BLB Lo H1

AR T ERBE| BB (1) FEEAAL
TEAETEARENZAZHIL  wh |
Fios o () EGBE L AN T @ F X € F2
—Badit wB 2T -

Bl EAZREE -

W2 «taEAGEMRE-

2.1 #CeER I

211 REAEBRIAH=AHE:

(DRBRES RS A RAN R AT B4
AP o AR ARG R A
2o BPAREBERHSEHRRAER S
HEBEHANE TG LT EERTE-

D RE: AREABBLRELGEE R A
RO AL - B A XSER®IEIE 100%F
BESHAGTRGH LS RBERARE &
B FE o HEoRIAHENELE > EA
FAM TG - ERERTFRAELENRRA
HP2LRANEBESR L EHRY > W

2009 International Conference on Advanced Information Technologies (AIT)



2009 # B A BT 5 8 X F

B E T @R A &ZCCDRARIE)E
BIREE N BERARR - AR A KIS
BB eBERVERBEEUTREK
B IK AR o A B E R Y
BRE o MR ERMEESHAAC T RE
B AR A AR —RURE R
% RENKARERAFTR - MBRAY
BB AEL SRR B MO H R BB
o W RERHAAY WRRHAABE -
A ERBABRALT B R 0 &
T (barrel) LA & 4% AR (baffles) b &4 #1446
B LAMBRREHTHE ©

Q) szt dAHFARBHAELE R B R
AR R B GRS R AT T AL ey sk
B o IR AR A B RA L
(single scatter stray light) ¥ % =k $4 4% 5% &
(multiple scatter stray light) ° & J6RAZRD
K2 ARGNE > IS e A
AEHIFH MIKZEETFE L BEHRHN
R A N SRR RSB R A SRR
Mm% REAT AR A LB S R &k &M 3k
Sk —HmMmE > FRUSHANRE
WA NBREGHR S B—BREARAT
FEREAR KR > B HNH IR M
FEOMMLNSZER AL SR
K 69 2 E TR RE BwE o

212 @B AWMTHS=8

(1) & B (aperture stop): B f£ K2 % % F 4%
Fl RGBT - H AR H 0 LB
£ B R PR F R GRI S5 69 A 0 FRAER A S
TR B R E R AR RR o B
e 0 B A %P B % (intermediate
image)_t &94%,35 & B (field stop)#2 & F & AT
&9 3 5% Bl (lyot stop)<z 2 #1 A B 0 Ko 52
A B R RH 4R 0 SETRFRA A SPR ST L
GG EHP R B 6 TFHE -

(2) 1% IR ILIE AR FE AR LI RACAR L F
WA AR ILO G EAREBT A
B4R ~ Fakeg&s4s > AN ABEMRALS
EHENASKN > AR AE LR EZ
REM AL EER DA LHER -

(3) ABGBRRE R EEEDTRREE B
2 1t % @ (black surface) » A F| A oL »
LEERBURTERERE S ERS O
g RIRMERABR DO 5 H
AR B 3B SRR B9 ROR o

22 FRPUAFE

S 45T A 2 SRR 69 4% SRR A A e

B OMAK ARG B LR FIR o TN

I ik Koy B = 4[5]:

(1) # 3% & 244 (Identify the critical objects):
TR R R 0 KRG BT B AT
R BRAEDE > WA EZMF o TEIER
1% & P& 2948 B IR R AT SRR R B o
B AR BN E LM -

(2) #k 4% B2 8A 4 4+ (Identify the illuminated
objects):#% B BA M 1 64 € & » AL IRAR IR 4
ek mRAMYE AR AGE - K
REAMHBCGAN RBROALE 0 R ELE 4
KR FrAaH AR RAM LG R ©

(3) k3048348 9842 (Identify stray light paths):
HR L EZMHERAKBAMHRE ST
REIFEF IS R o A A — PR
J¢ #%-4& (first order stray light path) » i@ % #
BT A AR F A LSS -

2.3 BAAGERKE

b A Gt By 5 OB P HUPT B 5T 4B B 0 RAR
& HAEIES 47147Tmm > F/#% 1.0993 > &
RX¥ARAH 375628 > Mig¥ &% 1.9mm
ho [ 3 AR e

W 3. BEARAEZRRE -

RAGZHERABE LGN BEatmasmm 1o
4~5 P -

W4 AAGZESH -

2009 International Conference on Advanced Information Technologies (AIT)



2009 # & A B R P31 8 X H

WS AAEZKHE -

24 R oW
BRI GR SR XM AR A RN
B R AR T A RS AL6] ¢
I X-E S 18
(1) #&iR:587.6nm F47 K
(2) sl EBELs
(3) RBAEO0~11-~18-25-36~37
@) BotrzéEmik e FEARHGEBED R
EAHFEE B 6 T o

S AR EAEENAD -

2.5 WA R

PRI RAR AT A A G IORIR 5 B R R
BEERAR > BRAFE R KA T
WE o kB 9T i EmEERE EEY
## (critical objects) - EE M X R A 0 K
WEmEmEE > RABNMERETEZ M -
R Ao g4+ 100% 8% €2t E A
AR R & BIREMAEL EEYHF > BART
DR F R % 0 KIS R EEER] > MR
& — B — B3 o

W 6. B -

BBHMIBBRA B BEER LB RS E T
EamiE@ Lt wB7H® - SHEBERRA
REHEBERBINA S1E@ - F8@ &
11 B~ F18®mAF 19T > W 8H &S
E&@mAERNEE  REEEE ZEBITYN
B AEAF FE I o R4 AR > ZB|HpHl4E R 2
Fel 37 R 4T P 3 AR B9 FE L ©

aaaaaaaaaa

W7 &BAFRITRHERELAR BB L -

B9 #EpEEeRhELTHHY-

BEEZYHAR PotBER  SHEE
A BAF TR BN 0 T AR AAR T
GEEEFLL ©

2.6 Sih S %z BB

BT AR B A Pt 2s 0 R
HARABR R SR HOL AL R BEH
AR T @£ BE B E A I BE
e tp @ E AR E MR IR > R —3E
BoM o BREZRER SGHAHRAR T
Z R B A3mE S 0w @ 10~ 11 AT ©

W10 m@gAhE =L sad&

2009 International Conference on Advanced Information Technologies (AIT)



2009 # B A BT 5 8 X F

1l F=RanS&XREL -

BATC 4 S = A% A R EHAEN 0 &
FE AL B B Au N BL ST A 1R

B S HLT 0 o 12~ 13 Frow:

(1) /A&R:587.6nm

(2) ks3] Bisks

(3) A AE:0~37°

(4) #4451 :Harvey-Shack (3 7 & #5445 A )

4 3 2 1 1 1 2 3 4
Local X-axis

B13. AMHALS S4HRZIIAHER BE
RAEBMHBERMGE

BT AL AR B4 TR
R AEIFHA AR o
BE—F5H 0 A A AL ~12°80F >
BREFREFHIFEE LB HRAERED
b EEABPHIEEE AL BT EA K
BRAZ LA B o B A EF R e R E R —1E
2o B IEETARKEEI whH 14 AioE ©

Local ¥-axis

W14 BERAER AR PIEER LKL -

LRI B AR B R PRUAREE @ th gt
RO EZRERT S SEBEVERGE DY
PR LA B dm SLHR 69 R SR TRLAS 0 B R B B iR
S T BTEREE T B 10 AT

B 15. ARk e ik -

AR MAR AR T AR I AR IE R > 2R
IR LG TEEFT ARG L AUREH
BE| ARG

2.7 BAK A Sl
RHRTEZMEZE 0 HBREREE LS
A% BB P AREE RAT B EAE IS
H o RRZR AT A A SRAT @A
AT H R ERLB LA K TR RO
BAtt o efpl R oz 4 FAT 0 &
& R AT mARAR R BT AR > T AR SR
R A o
BEE:-E-F S &
(1) #3B:486.1nm ~ 587.6nm ~ 656.3nm = F& %
Kz F@A e
(2) HBAL E:X=-6mm * Y=-6mm ~ Z=-40mm
mY sk A 1S K
Q) SEH IS BEAE(U% R % R4 %)
4) BAAEILS
(5) k&l Bk

2009 International Conference on Advanced Information Technologies (AIT)



2009 # B A BT 5 8 X F

A X e d S48 | X R 37 R4 B3 ik
@B ERAEE AR ER
Mo ko[ 17 FFoR o

Local Y-axis
o

Local X-axis

W17 BERARKART -

W 20. ZAGHESIARE > RGEFHHT -
17 qjéléglé/é]ﬁ%}:; ﬁ%fﬁ}ﬁ' Fﬁ#ﬁ&%ﬁ?ﬁﬁﬁﬁ ﬁé_]’_@i]‘l;(/fﬁaﬁfgﬁéﬁ%th s /EEi%ﬁﬁ?ﬁ,%ﬂ
RZBTHIN BB B HW > IR Bt ol BILELEL » B2 REABKE
PR & A e 3RO R AR B R 3T R ST LB 4T 08 0y E A AR LR 6 AL - 2 B4R th AR
RERBK MAEBERGMZAMDNE  gggsenrsr 5 0 AL E TREHBALH
ASEAERRALTERGET » LBERNNE o RASHENAA LSS ZEE wE 2 -
ZHEmAE 1S5E > B 18 AT © 99 F i o :

B 18 mRFUF—RONE > ERHER - W21 AASXENTR - 4 Sk -

PR » BRARYREZE AL A
SR PR A& 0 CFR -t e S L AP PR A B
MEREM M B 1 AT o R EE
HEE RO BB E B o

R Z E R R AR RLA
LEEBEZRBMEBRTOBERE wEHTE
MARR ST 0 AER| I hI MR A A -

2.8 BRAKKE

KO CeESEEERBLHNESEY W22 AAGRERTR KL%t -
#a@ﬁﬁ%é%%ﬁ%?ﬁﬁ%%’&%% 29 B3
R THR GG R BN BRERZIEROE ., e Rk e £ g 28 0 op 75 28 A 20
£ AP 2 R B R ERIERTHER R AR
# o 4@ 19 ~ 20 Fiow o —R B oHE o B -HSNER S IREIA

RAoNAEAE AT BT 4 H RS
PHEATEABEEADAET LB THES

2009 International Conference on Advanced Information Technologies (AIT)



2009 # & A B R P31 8 X H

Moo dbsh o A miIEAE R esEE o EH
Hesm Bt » oA AR EE

A BENEEM SRR > RiBLEH R
BEATAE DR ERABAARIERSL - £
BIE A RS THRRET 0 KT LRAREY
EHBHAREHWLE S5 SR LA
BERGESENREN -  BRERA A E
BhaeB KR % > B FRED sk iis ok > bid
FBAVFBB B AR -

54 UK

(1] Cheng-Fang Ho , Ting-Ming Huang ,
Senqg-Tsong Chang » ”Stray Light Analysis and
Suppression in Optical System”, #{R¥4 ¥
—+t&Ewiy 2006/2 -

[2]John C. Stover, Optical Scattering

Measurement and Analysis, second edition,
1995.

[3] Ahmad, Anees, Handbook of optomechanical
engineering / editor-in-chief, CRC Press,
c1997.

[4]Warren J.  Smith, Modern  Opftical
Engineering, 3rd ed., McGraw-Hill, 2000.

[SIBRO ASAP Stray Light Tutorial, August
16-18, 2001.

(6] & &1 ~ BRI K~ B4 B~ #F F ~ "Design
Nine Compulsory Lessons Of The Past Master
In Optics” » & & 2008/7 -

2009 International Conference on Advanced Information Technologies (AIT)



